





	The goal of all healthcare organizations is to provide high quality care, as efficiently as possible, while always keeping the patient at the center. A minor flaw in hospital processes can lead to consequences such as unsatisfied patients, inefficient patient flow, decreased volume of work completed, and even poor health outcomes. Some hospitals have subpar facility layouts or inefficient flow of patients. The campus and internal layouts of hospitals are complex. Older hospitals are frequently renovated to meet changing regulatory requirements and to support any technological advances or expansion. Patients desire to receive care in a space that is accommodating and well-organized. Yet today, some hospitals including ABC Hospital, are not newly constructed and do not always provide the most optimal facilities. 
This process improvement project at ABC Hospital, which was the reconfiguration of a cardiology unit, illustrated the consequences of poor facility layouts, inefficient patient flow and the complexity of hospital construction projects. The redesign of the unit impacted multiple floors and departments within in the 600 bed hospital. The aspects and consequences of this sizable project were countless, having substantial impact on the organization and daily operations. The project, although not fully executed, had public health importance by setting the goal of the reconfiguration to improve the care provided, enhance the experiences of patients and improve health outcomes.
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Patient-centered care is a top priority for health care organizations. Often overlooked is the importance that patient flow plays in hospital operations and health care delivery. From the moment a patient steps on the campus of a hospital, until the moment they leave, every point of contact with a hospital employee and each interaction with a clinician plays a vital role in how they perceive the care that is provided. Each part of a patient’s visit to a hospital must be properly executed. Issues with registration, availability of rooms, transportation of patients, proper communication, parking, signage, friendliness, cleanliness and the adequate staffing are just some of the major factors that impact patient flow. The patient flow has an impact on the overall operational efficiency of hospitals, as well as how properly resources are utilized to provide the necessary care. The flow of patients is an important factor affecting the performance of health care delivery processes in a hospital system. 
Sometimes due to poor geographic layouts of certain hospital services and departments, the patient flow can be disrupted, and this negatively impacts a patient’s experience. Space in older hospitals is limited. If available, the space is often extremely outdated. An unfortunate reality is that most older hospitals have to work with their current structural limitations, or else renovations are necessary to achieve the ideal layout. ABC Hospital suffered from poor patient flow processes, limited space and complexities of renovations as required by the state. Specifically, some cardiology services were working in a restricted space, lacking some of the “needs” to properly function, and the flow of the cardiology patients was inefficient. This patient flow was measured based on a walkthrough completed by the author and a cardiologist. 
This essay will address the importance of patient flow and the geographic design of hospitals, to providing the most high-quality care. The main focus will be on the issues of patient flow for the cardiology services at ABC Hospital, which lead to the creation of a project concentrating on the reconfiguration of several departments and specific floors at the hospital. This reconfiguration project; a process improvement project, will be discussed throughout the essay. 
1.1	AUTHOR’S ROLE
The author served as an administrative resident and a key member of the team throughout their involvement in the project. The author attended and participated in all regular meetings, prepared project planners, created and presented materials at various meetings and assisted with integral parts of the project such as walkthroughs of units involved and meetings with the architect. The author collaborated with numerous stakeholders to contribute to the success and progress of the reconfiguration project. This project provided the author with an opportunity to enhance her analytical thinking, communication, professionalism, performance measurement and process improvement skills, and organizational awareness (MHA Competencies, 2019).

2.0 	LITERATURE REVIEW
Hospitals are built with a set number of beds to serve a targeted population. As time progresses, the number of services provided expand, health issues change and so does the intended target population. A hospital’s physical layout changes out of necessity, not wishes and dreams. Like any patient-facing industry, hospitals are continually growing and developing. In addition to expanding in size, hospitals must adapt to technological advances and must accommodate the use of new equipment as well (Kvillum & Vigerust, 2018). As hospitals age, and their internal layouts are updated to meet the needs of the patients they serve, leadership must ensure that regulatory standards from governing bodies such as The Joint Commission or Department of Health are met at a minimum. 
Without the ability to build a completely new hospital, many organizations are forced to work with the structure they have and renovate as much as possible. To obtain the desired layout, the planning process for reconstructing sections of a hospital is comprehensive and time-consuming. Well-designed hospitals have the following main attributes; efficient transportation patterns, positive patient experiences and accommodating facilities for treating patients. But before the optimal layout is achieved, many hospitals must deal with poor layouts. Inadequately designed hospital units may cause higher operating costs, additional work for employees, inefficient transportation, and decreased patient satisfaction (Kvillum & Vigerust, 2018). The issues related to reconstructing a hospital unit to achieve the optimal layout is addressed in this essay. 
There was a lack of literature related to general patient flow and hospital layout reconfiguration. To supplement this literature review, the author conducted an interview with a program manager to gain better knowledge of the general process of projects, which is discussed below. To begin the planning stage of projects, an organization requires substantial time and money. Once ideas are generated, other steps need to be taken to bring a project to life. There is a lot of work and time spent between the start of a project and when the actual construction begins. 
	Funds are normally needed to even start the planning process. Design funds help with this planning phase. To help estimate construction costs, there are several factors that must be taken into consideration such as the square footage of an area that is included in the project, the complexity level of the mechanics, equipment, and administrative factors. Feasibility studies may also be required to help analyze the success of a potential project. These studies can cost anywhere between 5 – 10% of the actual construction costs. 
A next step for most projects would be engaging an architect on board for the project. Companies can have lists of architects that are used for different kinds of projects, or that may have an area of specialty. There is then a request for proposal (RFP), which delineates the scope of work. Architects will submit a response to the organization, including the proposed plans for the project. Through a process of bidding, an architect is then chosen by an organization, then allowing plans to move forward. Construction managers can work with the organization (hospital) and the architect to further agree on plans. From this point, drawings are then developed and designed for the project. Once this step is completed, construction can then officially begin (Suchanek, 2018). 
3.0 	abc HOSPITAL
ABC Hospital is a 600 licensed bed, Level 1 Shock Trauma Center, originally built in the early 1900s. The hospital has approximately 900 physicians and 5,000 staff members. It admits approximately 26,000 inpatients, records nearly 300,000 outpatient visits and performs more than 25,000 surgical procedures on an annual basis. Some of the specialty areas of care that are provided include cancer care services, cardiology, emergency medicine, general surgery, neurology, transplants and vascular surgery. ABC Hospital is one of ten hospitals within a larger health network, which is a major health system serving Western Pennsylvania. The health network is subsidiary of one of the nation’s largest integrated health care delivery and financing systems. 
3.1	 identified Issues
Issues with the physical layout, patient flow, and the overall inefficiency of the electrophysiology laboratories (EP lab) and catherization laboratories (cath lab) were brought to the attention of the leadership at ABC Hospital by a cardiologist, who specialized in electrophysiology, in the Spring of 2018. The space designated for the EP and cath labs on the 4th floor of ABC Hospital, was insufficient for the number and type of procedures that were being performed. With the growing volume of procedures performed, the limited space of this floor was not meeting the needs of these specialty services. In addition, this particular unit in the hospital was considered out of date, especially given the advanced procedures that are being performed. Another major issue is the lack of the available space. For example, a sizeable amount of this floor is being taken up by administrative offices that did not need to be located in the department and relocating these offices could provide more clinical and procedural space. To help address these identified issues, a project team (shown in Table 1) was established to implement a space utilization strategy.

Table 1 List of Project Team Members (blue cells = members that attended all meetings)
Key Project Members	
Chief Operating Officer	VP of Surgical Operations
Chief Nursing Officer	VP of Cardiovascular Services
Cardiologists 	Chief of Clinical Operations
VP of Operations	Senior Project Manager
Program Manager	Author (Administrative Resident)
Director of Cardiology Services	

Following are some of the concerns that relate specifically to the 4th floor area, commonly referred to as “4A” in the hospital and some areas of the 5th floor. Located on Unit 5A, is the cardiac laboratory unit (CLU)/outpatient holding area, which is used as a pre and post procedural area for catherization, electrophysiology, and other cardiology patients. The patients who are having procedures completed in the catherization and electrophysiology labs, first have to go the cardiac laboratory unit on the 5th floor, before they go to the procedural areas on the 4th floor. Multiple stops can make it very complicated for patients coming in to the hospital to have procedures completed. 
There are two scenarios for patients (either outpatient or inpatient) undergoing procedures in the EP and cath labs, which are listed below.

Scenario 1 – Outpatients:
	Outpatients must go through patient registration on the first floor of the hospital, before coming to the 5th floor CLU area.
Scenario 2 – Inpatients:
	Inpatients can at least surpass the registration and just need to be transported to the 5th floor holding area before procedures. 
	Patients must start on the 5th floor, be transported to the 4th floor for the procedure, and then once that is completed, the patients then need to be transported back up to the 5th floor for post procedure services, if necessary. 
These were the major issues identified in relation to the cardiology services, specifically to the layout of the units involved. 
The author completed a walkthrough of the 4th and 5th floors with the cardiologist who brought the initial issue to the attention of the hospital’s leadership, to help map out and better understand the patient flow. The existing 5th floor holding area has only 18 beds and 2 extra beds for triage, for a total of 20 beds. This current number of beds was insufficient for the increasing volume of cases being performed. The current state of the cardiology services had to be completely understood to fully assess the problem and to create a resolution strategy. Along with the walkthrough, the author spent time with the unit director and another physician to draft a “wish list” of different needs for an optimal layout for these services. 
4.0 	OBJECTIVES OF reconfiguration
The main objective of this reconfiguration project was to locate all services on the same floor, which would be completed by moving the outpatient holding area onto the 4th floor, specifically to Unit 4C. Consolidating the cardiology services to the 4th floor will allow the pre/post procedural areas to be on the same floor as the laboratories, where procedures are performed. This move will create a much more efficient patient flow and improve the overall operational efficiency of these services. The current 20 beds of the outpatient holding area on the 5th floor is insufficient for the increasing volume of cases performed at ABC Hospital. Therefore, there will need to be an increase in the number of available beds/bays in the newly renovated outpatient area. 






































































To achieve an optimal layout for cardiology services on the 4th floor, many requirements would need to be met. These specific requests were created into a “list of needs” (see list on page 13). The newly located and renovated holding area would need to have approximately 30 beds with an extra 5 bays for overflow and procedures. Included in this list, was having a patient registration area on the 4th floor. This new registration area could allow those patients entering the hospital to skip the patient registration on the first floor and go directly to the 4th floor. To achieve the preferred layout, the redesigned 4th floor would also include a family discussion area and waiting area. With the current set-up that splits the services between the 4th and 5th floors, staff have a difficult time locating the friends and families of patients to relay any updates and other important information, so a designated waiting area is vital. There also needs to be a designated conference area where clinicians can have crucial discussions with families concerning patients and the care that is provided. 
4.2.1	Equipment, Staffing and Relocation Needs
	In addition to the above add-ons, there are other staffing, equipment and relocation needs. As previously mentioned, other patients (excluding the catherization and electrophysiology) currently occupy the outpatient holding area. To help create available room, photophoresis and plasmaphoresis patients will be relocated to a new infusion center. To take advantage of the larger space, which will include bays for procedures, it was suggested that additional equipment be purchased. Supplementary staffing coverage and extended hours will be required to support the increased volume of cases that will be performed. To allow for more cases to be completed, there will also need to be extended hours for the new unit, specifically the outpatient holding area. 
Outlined below is the list of needs which helped set main goals for the project and fueled the initial brainstorms for the required renovations and other objectives.
Needs for Optimal Patient Flow
1.	30 Bed Holding Area + 5 Extra Bays for Overflow and Procedures
•	20 – 25 Scheduled 
•	5 – 10 Holding/Post - Procedure
2.	Registration Area on Same Floor
3.	Photo & Plasmaphoresis Patients relocated to new infusion center
4.	C – Arm – Portable for procedures in bays/holding area – (Swan or Central Line Insertion, Fluoro Only Procedures)
5.	Advanced Nurse Practitioner/Physician Assistant 
6.	Extended Hours for Unit (CLU) – Later at Night
7.	Additional Staff as Necessary: 
•	3 – 5 full time RNs 
•	Nurse Aide – 1 full time + 1 part time
•	Secretary – 1 full time + 1 part time
8.	ECHO Staff & Attendings on Site 
9.	Extended Anesthesia Coverage for EP Daily and Coverage of Cath Cases 
10.	Family Discussion Area/Viewing Room

 These suggestions did not include all of the other renovations or additional units that would be included. The main focus was the catherization and electrophysiology laboratories, and the outpatient holding area. This was the list that was created by only a few clinicians. There would need to be further discussions including other administrators and physicians to achieve a more complete list. Each key stakeholder will have their own “wish list” or their idea of the preferred future layout of the cardiology services. Multiple perspectives and opinions are necessary to ensure that the optimal unit is designed, and nothing is overlooked.

5.0 	DESIGN
After the initial plans were proposed to consolidate the cardiology services onto the 4th floor, other aspects needed to be considered such as impact on other units and departments. With any relocation or movement of units within a hospital, unless there is unoccupied available space, other patients and services will be affected. 
The author spent time with the Chief Nursing Officer to generate a proposed plan for the moves, along with a coinciding timeline. The goal was to relocate the outpatient holding area to the 4th floor, specifically to Unit 4C, without disrupting daily operations and other inpatient floors within the hospital. This plan would involve the movement of other units to allow the consolidation of cardiology services on the 4th floor.
Currently, Unit 4C is occupied by the Medical Intensive Care Unit (MICU). The MICU at ABC Hospital consists of a total 28 beds, which is separated into two sections. There are 12 bays on the one side of the unit and 16 bays on the other side. Essentially, the current outpatient holding area on Unit 5A would be switching locations with the MICU on Unit 4C. This swap of the two units cannot be an overnight switch and will require an intricately planned out execution. There will need to be renovations made to both of these units to allow for the specific departments to switch physical locations. There are extensive requirements that need to be met for intensive care units and the other services that will be provided within the outpatient holding area. These regulatory needs must be considered when creating a timeline and identifying the necessary renovations. One regulatory factor that was assessed was the number of full-size bathrooms required for an outpatient holding area. 
5.1	MEETINGS
The preliminary meetings and brainstorms were held with a smaller group of individuals to ensure that the plans of the project did not become too complicated. The author contributed to vital discussions and helped prepare materials, which were presented throughout various meetings. Key stakeholders, clinical and administrative, were included to initiate the vital discussions around this project. Both clinical and administrative stakeholders were involved to balance different ideas and suggestions. Each of these groups of individuals share the common goal of providing the best care to patients but can have diverging views on how to reach this goal. Clinical constituents may put greater importance on the medical and procedural aspects of the project, while those administrative individuals may tend to think more about operational efficiency and financial aspects. All of these factors must be taken into consideration for a fair evaluation of the issues faced.




	After all the required moves and key aspects were taken into consideration, an initial timeline was proposed for the project. Other units became involved with these suggested moves to help relocate patients without taking available beds away due to the construction. There are strict guidelines that must be followed to guarantee that patients are kept safe and are unharmed by any construction work. To allow the hospital to operate at a substantial level while under construction, licensed beds that are available and not in use can assist with the offset patients which can prevent any loss of patient volume or profits. 
Unit 5B was a 14-bed available unit that was identified as a potential space to place patients during renovations. Since 5B was currently not in use, this unit would need to be renovated to meet the required standards, allowing it to be used as an interim holding area/CLU. Other units that became involved with the project were 11C and 9C, which had available beds for patients.







2	Move MICU (12 bay side) overflow to 11C	1 - 3 days
3	Functional upgrades made to Unit 4C - MICU 12 bay side	1 month
4	Move CLU/Outpatient Holding patients to 5B and 4C 12 bay side	1 - 3 days
5	Move observation patients to 9C	1 - 3 days
6	Construct new MICU on 5A	≥12 months
7	Move all patients to 5A - New MICU	1 - 3 days
8	Upgrades made to Unit 4C - MICU 16 bay side	6 months















Figure 4 Gantt Chart/Timeline of Moves















Figure 5 After Layout

5.2.1	Delay in Progress
During the initial meetings that were held bi-weekly, there was substantial progress made with the planning for the project. There seemed to be many ideas, suggestions and critical discussions generated around the project. Following the presentation of the proposed moves, renovations and timeline, there seemed to be a stall in progress. Meetings became repetitive and at times unproductive in relation to new decisions or putting too much focus on other components of the project. Other aspects that prevented further advancements included identifying other potential renovations, the involvement of an architect and issues related to funding. This was the point in which the author realized the complexity of carrying out a large-scale project and all of the obstacles that can arise. 
5.3	FINANCES/BUDGET
As previously discussed, finances play a major role in the completion of projects. To achieve the goals for the newly renovated 4th floor, along with the new MICU on the 5th floor, it would cost a substantial amount of money. Obtaining funds for the design process, the actual construction and any new equipment that was required quickly made this a multi-million-dollar project and receiving the necessary funding was key to the success of this project. Without a budget allocated for the various aspects of the project, no progress would be made.
The design funds were requested and made available early in the process of this project, to generate momentum in the planning. With the timeline that was created, it was identified that the renovation of 5B was the starting point for this large project. Funding for the necessary renovations for 5B were then requested and approved by corporate, to allow the construction to start as early as possible. The different renovations required to complete the rest of the project needed to be assessed to help set the budget for the remaining components. Before moving forward, the necessary renovation plans needed to be solidified. Agreement on a set plan for construction seemed to create an obstacle for moving forward with setting a budget or obtaining funding. Next, the project team engaged an architect to see what could or could not be done to achieve the main goals.
5.4	SPACE PLANNING/ARCHITECT
Understanding the space and layout of the 4th and 5th floor was significant in creating a strategic plan for this project. Time was spent reviewing blueprints and floor plans, as well as completing actual walkthroughs of the spaces. Although members of the project team became familiar with the floor plans, an architect was required to figure out the construction aspects and what can actually be done with the available space. With the list of architects that ABC Hospital used for past projects, one needed to be chosen for the cardiology redesign project. It was preferred that one would be chosen who is familiar with the spaces that are involved with the project or an architect who specialized in cardiology spaces. Early on in the project, an architect was brought in to help evaluate the plans for the 4th floor and to work on a feasibility study. Since the space the project team was working with was limited, the architect needed to create the best possible plan to achieve an optimal layout. Though there were initial meetings and discussions with this original architect, it was decided that he would not be used for this project moving forward. Months later, other architect options were explored for the redesign of the 4th and 5th floors and will be further discussed in the following pages.  
6.0 	RESULTS/IMPLEMENTATION
As previously mentioned, after the first three months of meetings there was a delay in the progress of this project. Meetings started around June, but by September, meetings were cancelled or pushed off since there were not many updates or anything new that needed to be discussed. A lot of the obstacles to these meetings dealt with obtaining the necessary funds for renovations, having key stakeholders agree on the goals for the new designed 4th floor, involving more physicians, and engaging the right architect. Unit 5B, which was identified as a starting point in the timeline, was a component of the project that had made progress. Starting with the plumbing, other parts began to be renovated to help get the unit back up to a state in which it could be used for patients again. Towards the end of October, meetings began to become more regular again after progress began to be made on the project and new information could be discussed.
	The next major step, to help an architect (once one was chosen) was to create a program of the 4th floor which consisted of the function or use of each room (office, clinical space, etc.), number of employees or who specifically occupied a certain office/space, and if any certain rooms had regulatory requirements. This program was created by looking at the blueprints, then walking the space to compare and confirm that the blueprints were up to date and the actual layout of the rooms were accurate. 

The 4th floor program was then shared and reviewed with the architect who was brought on for the project. This was an effective way for the architect to get a more in depth understanding of the space, before they were involved in meetings with the main project group. This also allowed the architect to absorb the information for the optimal layout and floor plans that were provided, so that they could draft design plans or what would be necessary to help achieve the goal of the project. After this meeting with the architect in December (a little over six months into the project) the plans became more realistic.
At this point, meetings started to pick up pace and become more productive. The next step for the project was to involve more key physicians in the plans for the project. Starting off with a smaller group was ideal for initial planning phases, but with an architect getting more involved, there needed to be additional input from other vital stakeholders. The project team drafted a list of all of the essential constituents who would be involved in the following meetings. It was also planned to have the architect meet with the larger group, to get more integrated with the project. Finally, with having an architect involved, it seemed that other aspects of the project could move forward.  

7.0 	DISCUSSION
The main objectives of this project were to centralize cardiology services on the 4th floor, better utilize and upgrade the current space, and move the MICU to a newly renovated area on the 5th floor. As a result, patient flow would be improved, operational efficiency would be more easily obtained, and these departments would have newly renovated areas. These key goals of the project seem straightforward but are by no means easy to achieve. The discussions around this project, were ever changing and dynamic. The project team constantly shared new ideas and different opinions for these renovations were regularly deliberated. The unique views and suggestions from project team members with diverse backgrounds (administrative, clinical, etc.), were an intriguing way to see the various approaches to the same problem. It was important not to lose sight throughout the time spent on this project, especially during these planning stages. There is still much progress to be made, as only the preliminary stages of the project have been completed. Final design plans need to be set, budgets for the renovations need to be approved and the actual construction of these newly upgraded floors still need to happen.  
7.1	LESSONS LEARNED/recommendations
As time went on, the author realized there were various aspects pertaining to the project that could have been done differently. Though the initial meetings seemed to be productive and worthwhile, after some time this momentum wore off. Discussions around the project became complex and unproductive. At times it can be challenging but it is essential to stick to a meeting’s agenda. Without establishing goals for a meeting or having certain topics that must be discussed, meeting time can be wasted. The smaller initial project group for the meetings was adequate but at times led to repetitive discussion. The meetings should have tried to involve other key stakeholders earlier on, to at least gain outside insight on the project. 
The bi-weekly meetings were sufficient for this project, since not much work was being completed at the beginning stages. It would have been more helpful to have a more clearly designated project lead or to keep in touch with essential project members on the off week of meetings. This project team had more of a collaborative approach for the designated “lead”, involving 2 – 3 members. There was work going on between meetings but a central project lead to keep track of progress, could have helped move along work and ensure that the next bi-weekly meeting would be productive. For example, if anything comes up on the week between meetings a project lead can assist with any aspect to help reach targets for the project. The use of additional project management tools would have been more helpful as well. Although project planners were used, tools such as Gantt charts, charters, and issue logs could have been utilized. 
Another issue that was faced by the project team was deciding on what was considered the long-term strategy versus the short-term strategy for cardiology services. There were many aspects that needed to be completed sooner rather than later, but other factors that could be addressed in the future. This project should have tried to focus mainly on the short-term and current state, so that change could happen quicker. As discussions started about the long-term state of these services and departments, it seemed to obscure the initial plans for the project.  
8.0 	CONCLUSION
The reconfiguration and reconstruction of a specific hospital unit can be a tedious and complex task. As discussed throughout this essay, there is an optimal unit layout that is desired, but that does not mean it can be easily achieved. The disruption from construction on inpatient units, the substantial costs, and physical layout changes must be considered when planning large scale construction projects in hospitals. 
The project team at ABC Hospital had good intentions to improve the cardiology unit; however, coming to a consensus on a set strategic plan was difficult. Although there would be positive outcomes of a newly designed cardiology unit, there were numerous other long-term plans for the hospital that needed to be considered. With various options to optimize a newly constructed unit, agreement on the best plan is a challenge. This essay exemplifies the convoluted process for reconfiguration projects in hospitals. 
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